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(54) THERAPEUTIC AGENT FOR ANGINA PECTORIS 
(57) Abstract : 

PURPOSE: To obtain a therapeutic agent for 
angina pectoris, stable as a medicine due to 
its heat resistance, solubility in water and 
stability in aqueous solutions, hardly causing 
toxicity and side effects, having antimicrobial 
activities and without requiring the use of a 
preservative in formulation. 
CONSTITUTION: This safe therapeutic agent for 
angina pectoris contains a peptide, obtained by 
hydro I yz ing lactoferrin of mammals, 
apo I actof err in and/or the lactoferrin saturated 
with a metal with an acid or an enzyme and 
having any of specific 31 amino acid sequences, 
a pharmaceut tea I ly permissible derivative of 
the peptide, pharmaceutical ly permissible salts 
of the peptide or a mixture of two or more 
thereof as an active ingredient. The resultant 
therapeutic agent has persistent remitting 
actions on fit of the angina pectoris and 
slight side effects. Sequences expressed by formulas I to IX (R01 is an optional 
amino acid residue except Cys), etc., are cited as the amino acid sequence of 
the peptide. The therapeutic agent is parenteral ly administered in a dose of -10 
pg per kg body weight and orally administered in a dose of -10mg per kg body 
weight. 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The anginal drug which makes an active principle the derivative of the peptide which has 
the amino acid sequence of a publication in either of the array number 1 to the an-ay numbers 31, and 
these peptides permitted pharmacologically, the salts of these peptides permitted pharmacologically, 
or two or more sorts of such mixture. 



[Translation done.] 
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* NOTJCES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by coraputer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an anginal drug. This invention makes an active 
principle the peptide of the lactoferrin origin which has a specific amino acid sequence etc. in more 
detail, and it is related with a new anginal drug without a side effect. 
[0002] 

[Description of the Prior Art] Since angina is a syndrome which makes a cardinal symptom 
******** w hich a myocardium falls and produces in the transient **** state, it may die depending 
on the case and it may result, it is important to cany out the remission of the symptom immediately 
at the time of the seizure caused by the imbalance of the initial complement of oxygen and the 
amount of supply. As a chemical used for the treatment of angina, the organic nitro compound, the 
adrenergic beta receptor antagonist, the calcium channel blocker, etc. are known. [THE 
pharmacology cull basis OBU therapeutics (The Pharmacological Basis of Therapeutics), the 7th 
edition, 806 pages, Macmillan (Macmilan), and 1985]. Moreover, substance P, atrial natriuresis 
hormone, etc. are discovered as matter in the living body to which a crown vessel is made to extend 
and a crown blood stream is made to increase, and it is [life science (Life Science). Although many 
matter to which crown vessels, such as the 42nd volume, 695 pages, 1987], and dipyridamole, are 
made to extend is also compounded, the seizure of angina has few effects and it is chiefly used for 
the purpose of relapse prevention of an anginal attack [THE pharmacology cull basis OBU 
therapeutics (The Pharmacological Basisof Therapeutics), the 7th edition, 806 pages, KUMERAN 
(Macmilan), and 1985]. 

[0003] Although pressure of business of an organic nitro compound, especially the nitroglycerin is 
conventionally carried out most in clinical for the purpose of the remission of an anginal attack, it is 
easy to receive the first time passage effect in nitroglycerin, there is a fault with the extremely short 
operation persistence time, and, moreover, headache, a vertigo, the tachycardia accompanying blood- 
pressure descent, etc. are known as a side effect. Then, it looked forward to the angina therapeutic 
drug which does not have these faults and moreover does not have a side effect. 
[0004] On the other hand, let the fall of the S wave in a patient's electrocardiogram, and a T wave be 
one index in a diagnosis and treatment of angina in clinical. A therapeutic drug effective in anginal 
attacks, such as nitroglycerin [Japanese journal OBU pharmacology by which this method is often 
used for reference of an angina therapeutic drug since the fall of the S wave induced by the animal 
with the medicine is suppressed (The Japanese Journal of Pharmacology), The 20th volume, the 
313rd page, 1970, application pharmacology, the 19th volume, the 31 1st page, 1980, the Japanese 
journal OBU pharmacology (The Japanese Journal of Pharmacology), the 63rd volume, the 35th 
page, 1993 and a Japanese pharmacology magazine, the 102nd volume, the 85th page, and 1993 — ] . 
[0005] The matter which suppresses the fall of the S wave induced by the animal with the medicine 
is variously reported besides nitroglycerin as a result of such reference. For example, although the 
extract [the Japanese journal OBU pharmacology (The Japanese Journal of Pharmacology), the 20th 
volume, 313 pages, and 1970] of the whale heart etc. is known Many of those matter 
Dichloroisoproterenol [journal OBU pharmacology - and - experimental therapeutics () [ The 
Japanese Journal of Pharmacology and Experimental ] Therapeutics, the 136th volume, 327 pages, 
1962], The verapamil (application pharmacology, the 19th volume, 311 pages, 1980), KRN2391 [the 
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Japanese journal OBU pharmacology (The Japanese Journal of Pharmacology), the 63rd vol 
pages, and 1993], PARONIJIPIN (a Japanese pharmacology magazine, the 102nd volume, tl 
page, 1993) etc. is the compounded organic compound. The side effect had become a problei 
Moreover, although it is known that the nitro compound of an amino acid derivative will alsc 
increase a crown blood stream (JP,2-169558,A and JP,5-221949,A), it is not shown clearly to 
of the S wave induced by the animal with the medicine whether it is effective. 
[0006] On the other hand, much invention is indicated about the peptide which has an antibacicnai 
action to various microorganisms. For example^ phosphono tripeptide effective in a gram positive 
and a gram negative (JP,57-106689,A), A phosphono dipeptide derivative (JP,58-13594,A), a cyclic- 
peptide derivative (JP,58-213744,A), The peptide which shows antibacterial and an antiviral action 
(JP,59-51247,A), a glycopeptide derivative (JP,60-172998,A -) effective in a polypeptide (JP,60- 
130599,A) effective in yeast, and a gram positive JP,61-251699,A and JP,63-44598,A, An 
oligopeptide effective in a gram positive (JP,62-22798,A), a peptide antibiotic (JP,62-51697,A and 
JP,63-17897,A) - the antibacterial peptide (JP,2-53799,A) extracted from the corpuscle of the king 
crab from North America in addition to this - There are antibacterial PEPUCHIDODO No. 
500084 [ two to ] official report) isolated from the heraolymph of a honeybee, an antibacterial 
peptide (JP,2-268198,A) isolated from royal jelly. 

[0007] Lactoferrin is iron unity protein which exists in the body fluid of mammalian including Homo 
sapiens, such as milk and saliva, a tear, and mucosa secretion liquid, and it is known that an 
antibacterial action is shown to detrimental microorganisms, such as Escherichia coli, the Candida 
bacillus, and the Clostridium bacillus, [journal OBU PEDIATORIKUSU (Journal of Pediatrics), the 
94th volume, the 1st page, and 1979]. Moreover, having an antibacterial action by the concentration 
of 0.5-30mg/ml is known to staphylococcus and the enterococcus [a journal OBU daily science 
(Journal of Dairy Science), the 67th volume, the 606th page, and 1984]. 

[0008] The artificers of this invention did not have the side effect (for example, antigenicity) which 
is not desirable paying attention to antibacterial [ of lactoferrin ], moreover, from non-decomposed 
lactoferrin, found out having antibacterial [ strong thermal resistance and antibacterial / strong ], and 
already performed patent application (JP,5-320068,A). 

[0009] Moreover, the artificers of this invention are antibacterial peptides (JP,5-92994,A) which 
compound the peptide or peptide derivative which has isolation or the same amino acid sequence as 
those peptides for the peptide which has strong antimicrobial activity from the decomposition 
product of lactoferrin, and consist of 20 amino acid residues. Patent application of the antibacterial 
peptide (JP,5-78392,A) which consists of 1 1 amino acid residues, the antibacterial peptide (JP,5- 
148297, A) which consists of six amino acid residues, the antibacterial peptide (JP,5- 1498296, A) 
which consists of five amino acid residues, and the antibacterial peptide (JP,5-148295,A) which 
consists of 3-6 amino acid residues was already carried out, respectively. 
[0010] Furthermore, in the bioactive peptide of milk, it is a calcium absorption promotion peptide 
(hood chemical *° the 1 1th volume, the 33rd page, 1988) besides a growth hormone, a cell 
differentiation growth factor, etc. Opioid-peptide [HOPPE-ZAIRAZU Die Zeit SHURDFUTO 
FUYUA FIJIOROGISSHIE HEMI (Hoppe-Seyler's Zeitschrift forPhysiologische Chemie), the 360th 
volume, the 121 1st page, 1979 and THE Journal of Biological Chemistry (The Journal of Biological 
Chemistry), The 254th volume, the 2446th page, 1979], the angiotensin converting enzyme inhibitor 
peptide (hood chemical •* the 1 1th volume, the 39th page, 1988), the peptide (JP,5-262793,A) that 
has gastric-acid secretion depressant action are known. It found out that there was a cerebral 
protective action to the derivative of the peptide which has the same amino acid sequence as the 
matter which hydrolyzed lactoferrin with the acid or the enzyme, or these peptides, and the artificers 
of this invention also already did patent application to it (Japanese Patent Application No. No. 
327738 [ four to ]), However, it is not known that an angina curative effect is in the peptide of these 
lactoferrin origins, and it is not indicated by reference, either. 
[0011] 

[Problem(s) to be Solved by the Invention] It has a continuous remission operation to an anginal 
attack, and, moreover, the medicine with them is not realized so that clearly from the aforementioned 
conventional technology. [ there are few side effects and safe ] This invention is made in view of the 
situation as above, and there are few side effects and it aims to let them offer a little and effective 
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angina therapeutic drug. 
10012] 

{Means for Solving the Problem] This invention provides either of the array number 1 to the array 
numbers 31 with the anginal drug which makes an active principle the derivative of the peptide 
which has the amino acid sequence of a publication) and these peptides permitted pharmacologically, 
the salts (these may be hereafter indicated to be peptides collectively) of these peptides permitted 
pharmacologically, or two or more sorts of such mixture as what solves the aforementioned technical 
problem- 
tOOB] That is, with the search method which makes an index depressor effect to the fall of the S 
wave of the electrocardiogram induced by medication of a medicine, as a result of searching a safe 
angina therapeutic drug with few side effects, the artificers of this invention found out having the 
curative effect in which the aforementioned peptides were excellent to angina, and completed this 
invention. Hereafter, the composition and the desirable mode of this invention are explained in 
detail 

[0014] When manufacturing from lactoferrin the peptides which are the active principle of the 
angina] drug of this invention, the lactoferrin used as a starting material commercial lactoferrin and 
the mammals (for example, Homo sapiens, a cow, a sheep, and a goat-) The skimmilk which is the 
processing object of these milk, such as a colostrum of a horse, shift milk, nature milk, and a late 
lactation milk The lactoferrin separated from the whey etc. by the conventional method (for example, 
ion exchange chromatography), It is the metal saturation or partial saturation lactoferrin which 
carried out the chelate of the appointment lactoferrin which carried out the deferrization of them by 
the hydrochloric acid, the citric acid, etc., and the appointment lactoferrin with metals, such as iron, 
copper, zinc, and manganese, and the preparation manufactured by commercial elegance or the well- 
known method can also be used. 

[0015] The peptides used in this invention are the salts permitted pharmacologically or such arbitrary 
mixture of the derivatives of the peptides which have the peptide obtained from the decomposition 
product of lactoferrin by the separation means, the same amino acid sequence as this peptide, and a 
homology amino acid sequence, and these peptides, and these peptides, and it can also be chemically 
compounded by the well-known method. These peptides can be obtained by the method indicated by 
each invention of for example, aforementioned JP,5-92994,A, JP,5-78392,A, JP,5-148297,A, JP,5- 
1498296,A, and JP,5-148295,A. 

[0Q16] The peptide obtained by the aforementioned method can illustrate the peptide which has the 
following amino acid sequence, its derivative, or salts as a desirable mode. For example, the peptide 
which has the amino acid sequence of the array numbers 1, 2, and 27, The salts or its derivative 
(JP,5-78392,A), the peptide that has the amino acid sequence of the array numbers 3, 4, 5, and 6, The 
salts or its derivative (JP,5-148297,A), the peptide that has the amino acid sequence of the array 
numbers 7, 8, 9, and 31, The peptide which has the salts or its derivative (JP,5~ 1498296, A), the array 
number 1 0, or the amino acid sequence of 2 1 , They are the salts or its derivative (JP,5-1 48295,A), 
the peptide that has the amino acid sequence of 26, 28, 29, and 30 from the array number 22, its salts, 
or its derivative (JP,5-92994,A). As salts of the aforementioned peptide permitted 
pharmacologically, acid addition salts, such as a hydrochloride, phosphate, a sulfate, a citrate, a 
lactate, and a tartrate, can be illustrated, and the derivative which amidated or acylated the carboxyl 
group can be illustrated as a derivative. 

[0017] The medical treatment agent of this invention can be processed into a tablet, a capsule, a 
troche agent, a syrup agent, a granule, powder, an injection agent, etc. by the welUcnown method, 
and can also be used as the medicine which gave the twist agent hide to the well-known method if 
needed, for example, an enteric tablet. Although the anginal drug of this invention changes with age, 
symptoms, etc., even if there are per weight of 1kg, it can be prescribed for the patient in taking 
orally at a rate of lOmg parenterally [ even if few per weight of 1kg / come out / lOmicrog / 
comparatively and ]. [ few ] 

[0018] Next, the example of an examination is shown and this invention is explained in detail, 
the example 1 of an examination — this examination went to the well which investigates the angina 
curative effect of a peptide 

1) It was used at random, having divided the with an examination animal weights [ 220-280g ] 
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Wisiai (Wistar) system male rat (from a Japanese SLC company to purchase) into four groups (one 
groups [6-13]). 

2) The test-method rat was anesthetized by urethane (Tokyo Chemicals company make) 1 .3 
rag/kgi.p., the potential of the heart guided the 2nd time through the electrode with which the limbs 
were equipped was amplified with the multi-purpose recorder (Nihon Kohden Corp. make), and 
frequency analysis equipment (Ono Sokki Co., Ltd. make) detected the minimum value of an 
electrocardiogram. This was made into the value of an S wave and recorded with time with the 
personal computer (NEC Corp. make). The fall of an S wave ****** **ed and induced 
BASOPUR£SH£N(made in peptide lab) 0.5microg/kg through the cannula inserted into the femoral 
vein, and made the difference of the value in front of ****-ed medication, and the minimum value 
for S minutes after BASOPURESHIN medication the amount of value changes of an S wave. 

[001 9] It dissolved in a physiological salt solution for injection (Otsuka Pharmaceutical make), and 
****-ed (peptide of the array number 26 manufactured by the same method as the example 1 of 
reference) was prescribed for the patient at a rate of 0.5 ml/rat. Nitroglycerin (Nippon Kayaku Co., 
Ltd. make) was used without diluting an injection agent Any medicine was prescribed for the patient 
into the femoral vein through cannula at BASOPURESHIN medication 2 quota, and the control 
group was medicated with a physiological salt solution. The amount of value changes of an S wave 
authorized the statistical significant difference by U official approval of Mann- Whitney. 

3) an examination result « the result of this examination is as being shown in Table 1 ****-ed 
suppressed the fall of the S wave induced by jet injection of the vasopressin, and having been more 
effective than the nitroglycerin of an active placebo was admitted so that clearly from Table 1 . In 
addition, although examined about other peptides, the almost same result was obtained. 

[0020] 
[Table 1] 
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[0021] the example 2 of an examination — this examination went to the well which investigates the 
angina curative effect of a peptide 

1) It was used at random, having divided the with an examination animal weights [ 220-280g ] 
Wistar (Wistar) system male rat (from a Japanese SLC company to purchase) into four groups (one 
groups [ 6-9 ]). 

2) At a rate of 0.1 ml/min, carry out continuous intravenous drip infusion of the fall of a test-method 
S wave, and it induces isoproterenol (Nikken Chemicals make) 5microg/kg/min. The difference with 
the value in every minute was made into the amount of value changes of an S wave after the value in 
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front of test drug (peptide of array number 26 manufactured by same method as example 1 of 
reference) medication, and ****-ed medication, And the medicine was examined by the same 
method as the example 1 of an examination except for having medicated isoproterenol medication 
start 1 quota. 

3) an examination result - the result of this examination is as being shown in Table 2 ****-ed 

suppressed notably the fall of the S wave induced by isopropanal tenor's continuous intravenous drip 

infusion so that clearly from Table 2. In addition, although examined about other peptides, the almost 

same result was obtained. 

[0022] 

[Table2] 
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[0023] the example 3 of an examination — this examination went to the well which investigates the 
angina curative effect of a peptide 

1) It was used at random, having divided the with an examination animal weights [ 220-280g ] 
Wistar (Wistar) system male rat (from a Japanese SLC company to purchase) into six groups (one 
groups [ 5-9 ]). 

2) The fall of a test-method S wave was examined by the same method as the example 2 of an 
examination except for having carried out continuous intravenous drip infusion of dopamine (Nippon 
Shinyaku Co., Ltd. make) 0.5mg/kg/min, and having induced it at a rate of 0.1 ml/min. 

3) an examination result - the result of this examination is as being shown in Table 3 ****-ed 
(peptide of the array number 26 manufactured by the same method as the example 1 of reference) 
suppressed the fall of the S wave induced by the continuous intravenous drip infusion of a dopamine, 
and having been more effective than the nitroglycerin of standard medicine was admitted so that 
clearly from Table 3. In addition, although examined about other peptides, the almost same result 
was obtained. 

[0024] 
[Table 3] 
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[0025] the example 4 of an examination -- this examination went to the well which investigates the 
acute toxicity of a peptide 6 

1) It was used at random using the both sexes of the rat (from Japan SLC to purchase) of CD (SD) 
system of 6 weeks old of use animals, respectively, having divided the male and the female into four 
groups (one groups [ five ]). 

2) per [ 1000 and 2000 ] test-method weight of 1kg, and the 4000mg peptide which came out of 
comparatively and which was manufactured by the same method as the example 1 of reference- 
injection -- service water (Otsuka Pharmaceutical make) - dissolving - 4ml per weight of 1 00e - it 
came out comparatively, single time forcible internal use was carried out using the needle with a 
metal ball, and acute toxicity was examined 

3) an examination result - the result of this examination is as being shown in Table 4 The example 
?™f J? ^SS* 1 m grM * which P rescrib «i Ms peptide for the patient at a rate of 
J*™ 8 ] 8 ] /and 2000m e /k e so *>* cIearl y from Table 4. Therefore, LD50 of this peptide is 
2000mg/kg or more, and the very low thing made toxicity clear. In addition, although examined 
about other peptides, the almost same result was obtained. 

[0026] 
[Table 4] 
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[0027] Cow lactoferrin (sigma company make) 50mg of example of reference 1 marketing was 
dissolved m 0.9ml of purified waters, pH was adjusted to 2.5 with the hydrochloric acid of 0 1 
conventions, pig pepsin (sigma company make) lmg of back marketing was added, and it hydrolyzed 
at 3 7 degrees C for 6 hours. Subsequently, adjusted pH to 7.0 by the sodium hydroxide of a 
decmormal, and heated for 10 minutes at 80 degrees C, the enzyme was made to deactivate, it cooled 
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to the room temperature, at- long-intervals heart separation was earned out by 15,000rpm for 30 
minutes, and the transparent supernatant liquid was obtained. The vacuum drying of the fraction 
which applies lOOmicro of this supernatant liquid 1 to the high performance chromatography using 
TSK gel ODS-120T (TOSOH CORP. make), is eluted in 20% acetonitrile which contains TFA 
(trifluoroacetic acid) 0.05% for 10 minutes after sample pouring by the 0.8ml rate of flow for /, is 
eluted in the gradient of 20 - 60% of acetonitrile which contains TFA 0.05% for 30 minutes the back, 
and is eluted in 24 - 25 minutes was collected and carried out. The fractions which dissolve this dry 
matter in a purified water by 2% (W/V) of concentration, are missing from the high performance 
chromatography using TSK gel ODS-120T (TOSOH CORP. make) again, are eluted in 24% 
acetonitrile which contains TFA 0.05% for 10 minutes after sample pouring by the 0.8ml rate of flow 
for /, are eluted in the gradient of 24 - 32% of acetonitrile which contains TFA 0.05% for 30 minutes 
the back, and are eluted in 33.5 - 35.5 minutes were collected. The above-mentioned operation was 
repeated 25 times, and carried out the vacuum drying, and peptide about 1 .5mg was obtained. 
[0028] The above-mentioned peptide was understood an added water part with 6-N hydrochloric 
acid, and the amino acid composition was analyzed by the conventional method using the amino acid 
analyzer. 25 times of Edman degradation was performed for the same sample using gaseous-phase 
seeking ENS A - (applied biotechnology systems company make), and the array of 25 amino acid 
residues was determined. Moreover, it checked that a disulfide bond existed by the disulfide-bond 
analysis method [Analytical Biochemistry (Analytical Biochemistry), the 67th volume, the 493rd 
page, and 1975] using DTNB [a 5 and 5-dithio- screw (2-nitroglycerine benzoic acid)]. 
[0029] Consequently, having the amino acid sequence of the array number 26 which this peptide 
consisted of 25 amino acid residues, the 3rd and the 20th cysteine residue carried out the disulfide 
bond, two amino acid residues combined with the N terminus side from the 3rd cysteine residue, and 
five amino acid combined with C-end side from the 20th cysteine residue, respectively was checked. 
Example of reference 2 peptide automatic synthesizer unit (Pharmacia LKB Biotechnology, Inc. 
make.) Based on the solid phase peptide synthesis method [journal OBU chemical society Perkin I 
(Journal of Chemical Society Perkin I), the 538th page, and 1981] by German shepherd etc., the 
peptide was compounded as follows using LKBBiolynx4170. 

[0030] Amino acid [less-or-equal Fmoc-amino acid or Fmoc which protected the amine functional 
group by 9-fluorenyl methoxycarbonyl group - Added N and N-dicyclohexylcarbodiimide to] which 
may be indicated to be the name (for example, Fmooasparagine) of peculiar amino acid, it was made 
to generate the anhydride of desired amino acid, and this Fmoc-amino acid anhydride was used for 
composition. In order to manufacture a peptide chain, the Fmooasparagine anhydride equivalent to 
the asparagine residue of C-end is fixed to a URUTOROSHIN A resin (Pharmacia LKB 
Biotechnology, Inc. make) by making a dimethylamino pyridine into a catalyst through the carboxyl 
group. Subsequently, this resin is washed by the dimethylformamide containing a piperidine, and the 
protective group of the amine functional group of C-end amino acid is removed. Distributor shaft 
coupling of the Fmoc-arginine anhydride which is equivalent to the 2nd from C-end of an after 
amino acid sequence was carried out to the deprotection amine functional group of the arginine fixed 
to the resin through the aforementioned C-end amino acid residue. The glutamine, the tryptophan, 
the glutamine, and the phenylalanine were fixed one by one like the following. After distributor shaft 
coupling of all amino acid was completed and the peptide chain of a desired amino acid sequence 
was formed, TFA, 5% phenol, and the solvent that consists of an ethanediol 1% performed removal 
of protective groups other than an acetamide methyl, and desorption of a peptide 94%, the high 
performance chromatography refined the peptide, this solution was condensed, it dried and peptide 
powder was obtained. 

[0031] The amino acid composition was analyzed by the conventional method using the amino acid 
analyzer about the aforementioned peptide, and it checked having the amino acid sequence of the 
array number 10. 
[0032] 

[Example] Next, although an example is shown and this invention is explained still in detail and 
concretely, this invention is not limited to the following examples. 

an example - lmg of peptide powder of the array number 26 manufactured by the same method as 
the example t of reference to 1ml (Otsuka Pharmaceutical make) of service water 1 and 9mg 
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of sodium chlorides (product made from the Wako Pure Chem industry) - it came out 
comparatively, and dissolved, filtration sterilization of the pH was adjusted and carried out to about 7 
with the sodium hydroxide (Wako Pure Chem industrial company make) and the hydrochloric acid 
(Wako Pure Chem industrial company make), it filled up ampul with 1ml at a time by the 
conventional method, and the 

example 2 injection the method same to 1ml (Otsuka Pharmaceutical make) of service water as the 
example 2 of reference It dissolved at a lOmg [ of peptide powder of the manufactured array number 
10 ], and D-mannite (Wako Pure Chem industrial company make) 49.5mg rate, filtration sterilization 
of the pH was adjusted and carried out to about 7 in the solution of phosphoric-acid buffer powder 
(Wako Pure Chem industrial company make), and it filled up the vial bottle with lml at a time by the 
conventional method, and it freeze-dried and the angina therapeutic drug for injection was 
manufactured. 

The angina therapeutic drug of the tablet which consists of the following composition per example 

3 1 lock was manufactured by the following method. 

[0033] 

Peptide of the dividend number 26 10.0 (nig) 

Lactose monohydrate (Wako Pure Chem industrial company make) 30.0 Corn starch (Wako Pure 
Chem industrial company make) 19.8 Crystalline cellulose (Asahi Chemical Industry Co., Ltd. 
make) 28.0 Magnesium-silicate 5 hydrate (Wako Pure Chem industrial company make) 2.0 
Magnesium stearate (Wako Pure Chem industrial company make) The same method as the example 
I of 0.2 reference. It kneads into the mixture of the peptide of the manufactured array number 26, a 
lactose monohydrate, corn starch, and a crystalline cellulose uniformly, adding a sterilized pure 
water suitably, and it was dried at SO degrees C for 3 hours, and magnesium-silicate 5 hydrate and 
the magnesium stearate were added to the obtained dry matter, and it mixed to it, and tableted with 
the tableting vessel by the conventional method. 
[0034] 

[Effect of the Invention] The effect of this invention relating to the anginal drug which makes 
peptides an active principle, and being done so by this invention is as follows as explained in detail 
above. ( 1 ) There are few toxicity and side effects. 

(2) There is thermal resistance; and in water, it is fusibility and is stable as eye a stable hatchet and a 
medicine in solution. 

(3) Since a peptide has an antibacterial action, it does not need to use antiseptics in tablet-izing. 
[0035] 

[Layout Table] 

array number: - length [ of one array J: -- mold [ of 1 1 arrays ]: amino acid topology: kind [ of 
straight chain-like array ]: - feature [ of a peptide array ]: - this peptide and the peptide which 
contains this peptide as fragmentation It sets in the following array and is R01. Cys The arbitrary 
amino acid residues to remove are shown. 
[0036] 

array: - Lys R01 R01 R01 R01 R01 Gin R01 R01 Met Lys Lysl S 10 array number: - length [ of 
two arrays ]: ~ mold [ of 1 1 arrays ]: - amino acid topology: - kind [ of straight chain-like array }: « 
feature [ of a peptide array ]: - this peptide and peptide which contains this peptide as fragmentation 
It sets in the following array and is R01 . Cys The arbitrary amino acid residues to remove are shown. 

[0037] 

array: - Lys R01 R01 R01 R01 Gin R01 R01 Met Arg Lysl 5 10 array number: - length [ of three 
arrays ]: - mold [ of six arrays ]: - amino acid topology: - kind [ of straight chain-like array ]: - 
feature [ of a peptide array ]: — this peptide and peptide which contains this peptide as fragmentation 
It sets in the following array and is R01, Cys The arbitrary amino acid residues to remove are shown. 

[0038] 

array: - Arg R01 R01 R01 R01 Argl 5 array number: « length [ of four arrays ]: - mold [ of six 
arrays ]: - amino acid topology: - kind [ of straight chain-like array ]: — feature [ of a peptide 
array ]: - this peptide and peptide which contains this peptide as fragmentation It sets in the 
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following array and is R01 . Cys The arbitrary amino acid residues to remove are shown. 

[0039] 

array: - Lys R01 R01 R01 R01 Argl 5 array number: - length [ of five arrays ]: - mold [ of six 
arrays ]: - amino acid topology: — kind [ of straight chain-like array ): — feature { of a peptide 
array ]: — this peptide and peptide which contains this peptide as fragmentation It sets in the 
following array and is R01. Cys The arbitrary amino acid residues to remove are shown. 
[0040] 

array: - Lys ROl ROl R01 R01 Lysl 5 array number: - length [ of six arrays ]: mold [ of six 
arrays ]: - amino acid topology: - kind [ of straight chain-like array ]: ~ feature [ of a peptide 
array ]: - this peptide and peptide which contains this peptide as fragmentation It sets in the 
following arrav and is ROl. Cys The arbitrary amino acid residues to remove are shown. 
[0041] 

array: Arg ROl ROl ROl ROl Lysl 5 array number: - length [ of seven arrays ]: - mold [ of five 
arrays ]: - amino acid topology: — kind [ of straight chain-like array ]: — feature [ of a peptide 
array ]: - this peptide and peptide which contains this peptide as fragmentation It sets in the 
following array and is ROl . Cys The arbitrary amino acid residues to remove are shown. 
[0042] 

array: - Arg ROl ROl ROl Argl 5 array number: - length [ of eight arrays ]: - mold [ of five 
arrays ]: - amino acid topology: - kind [ of straight chain-like array ]: - feature [ of a peptide 
array ]: - this peptide and peptide which contains this peptide as fragmentation It sets in the 
following array and is ROl . Cys The arbitrary amino acid residues to remove are shown. 
[0043] - 

array: - Lys ROl ROl ROl Argl 5 array number: length [ of nine arrays ]:- mold [ of five 
arrays ]: - amino acid topology: kind [ of straight chain-like array ]: — feature [ of a peptide 
array ]: ~ this peptide and peptide which contains this peptide as fragmentation It sets in the 
following array and is ROl . Cys The arbitrary amino acid residues to remove are shown. 
[0044]' 

array: - Arg ROl ROl ROl Lysl 5 array number: - length [ of ten arrays ]: --mold [ of six arrays ]: - 

- amino acid topology: - kind [ of straight chain-like array ]: - feature [ of a peptide array ]: - this 
peptide and peptide which contains this peptide as fragmentation 

[0045] 

array [ :P ] he Gin Trp Gin Arg Asnl 5 array number: - length [ of 1 1 arrays ]: - mold [ of five 
arrays ]: « amino acid topology: — kind [ of straight chain-like array ]: — feature [ of a peptide 
array ]: - this peptide and peptide which contains this peptide as fragmentation 
[0046] 

array [ :P ] he Gin Trp Gin Argl 5 array number: - length [ of 12 arrays ]: - mold [ of four arrays ]: 

- amino acid topology: - kind [ of straight chain-like array ]: — feature [ of a peptide array ]: - this 
peptide and peptide which contains this peptide as fragmentation 

[0047] 

array: - Gin Trp Gin Argl array number: - length [ of 13 arrays ]: -- mold [ of three arrays ]: - 
amino acid topology: - kind [ of straight chain-like array ]: - feature [ of a peptide array ]: — this 
peptide and the peptide which contains this peptide as fragmentation 
[0048] 

array: - Trp Gin Argl array number: — length [ of 14 arrays ]: — mold [ of five arrays ]: — amino 
acid topology: - kind [ of straight chain-like array ]: - feature [ of a peptide array ]: - this peptide 
and the peptide which contains this peptide as fragmentation 
[0049] 

array: - Arg Arg Trp Gin Trpl 5 array number: - length [ of 15 arrays ]: - mold [ of four arrays ]: - 
amino acid topology: - kind [ of straight chain-like array ]: - feature [ of a peptide array ]: - this 
peptide and peptide which contains this peptide as fragmentation 
[0050] 

array: - Arg Arg Trp Glnl array number: - length [ of 16 arrays ]: - mold [ of four arrays ]: - 
amino acid topology: kind [ of straight chain- like array ]: - feature [ of a peptide array ]: — this 
peptide and the peptide which contains this peptide as fragmentation 
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[0051} 

array: - Trp Gin Trp Argl array number; - length [ of 17 arrays J: --mold [ of three arrays J: - 
amino acid topology: ~ kind [ of straight chain-like array ]: ~ feature [ of a peptide array J: - this 
peptide and the peptide which contains this peptide as fragmentation 
[0052] 

array: - Gin Trp Argl array number: - length [ of 18 arrays ]: - mold [ of six arrays ]: - amino acid 
topology: -- kind [ of straight chain-like array ]: - feature [ of a peptide array J: - this peptide and 
the peptide which contains this peptide as fragmentation 
[0053] 

array: ~ Leu Arg Trp Gin Asn Aspl 5 array number: - length [ of 19 arrays ]: - mold [ of five 
arrays ]: - amino acid topology: - kind [ of straight chain-like array ]: - feature [ of a peptide 
array ]: ~ this peptide and peptide which contains this peptide as fragmentation 
[0054] 

array: - Leu Arg Trp Gin Asnl 5 array number: - length [ of 20 arrays ]: - mold [ of four arrays ]: - 

- amino acid topology: - kind [ of straight chain-like array ]: - feature [ of a peptide array ]: - this 
peptide and peptide which contains this peptide as fragmentation 

[0055] 

array: « Leu Arg Trp Glnl array number: - length [ of 21 arrays ]: - mold [ of three arrays ]: - 

amino acid topology: - kind [ of straight chain-like array ]:'-- feature f of a peptide array ]: - this 

peptide and the peptide which contains this peptide as fragmentation 
[0056] 

array: -- Arg Trp Glnl array number: - length [ of 22 arrays ]: - mold [ of 20 arrays ]: - amino acid 
topology: - kind [ of straight chain-like array ]: - feature [ of a peptide array ]: - this peptide and 
the peptide which contains this peptide as fragmentation It sets in the following array and they are 
No. 2. Cys and No, 1 9 Cys is carrying out the disulfide bond. 
[0057] 

Array: Lys Cys Arg Arg Trp Gin Trp Arg Met Lys Lys Leu Gly Ala Pro 1 5 1 0 15 Ser He Thr Cys 
Val 20 array number: -- length [ of 23 arrays ]: - mold [ of 20 arrays ]: « amino acid topology: - 
kind [ of straight chain-like array ]: - feature [ of a peptide array ]: « let this peptide and this peptide 
be fragmentation The included peptide. In order that Cys* may prevent formation of a disulfide bond 
in the following array, the cysteine which embellished the thiol group chemically is shown 
[0058] 

Array: Lys Cys* Arg Arg Trp Gin Trp Arg Met Lys Lys Leu Gly Ala Pro 1 5 10 1 5 Ser He Thr Cys* 
Val 20 array number: - length [ of 24 arrays ]: - mold [ of 20 arrays ]: - amino acid topology: - 
kind [ of straight chain-like array ]: - feature [ of a peptide array ]: - let this peptide and this peptide 
be fragmentation The included peptide. It sets in the following array and they are No. 2. Cys and No. 
19 Cys is carrying out the disulfide bond. 
[0059] 

Array: Lys Cys Phe Gin Trp Gin Arg Asn Met Arg Lys Val Arg Gly Pro 15 1015 Pro Val Ser Cys 
He 20 array number: ~ length [ of 25 arrays ]: - mold [ of 20 arrays ]: - amino acid topology: - 
kind [ of straight chain-like array ]: - feature [ of a peptide array ]: -- let this peptide and this peptide 
be fragmentation The included peptide. In order that Cys* may prevent formation of a disulfide bond 
in the following array, the cysteine which embellished the thiol group chemically is shown. 
[0060] 

Array: Lys Cys* Phe Gin Trp Gin Arg Asn Met Arg Lys Val Arg Gly Pro 1 5 10 15 Pro Val Ser 
Cys* He 20 array number: ~ length [ of 26 arrays ]: ~ mold [ of 25 arrays ]: - amino acid topology: - 

- kind [ of straight chain-like array ]: - feature [ of a peptide array ]: - let this peptide and this 
peptide be fragmentation The included peptide. It sets in the following array and they are No. 3. Cys 
and No. 20 Cys is carrying out the disulfide bond. 

[0061] 

Array: Phe Lys Cys Arg Arg Trp G}n Trp Arg Met Lys Lys Leu Gly Ala 1 5 10 15 Pro Ser lie Thr 
Cys Val Arg Arg Ala Phe 20 25 array number: ~ length [ of 27 arrays ]: - mold [ of 1 1 arrays ]: « 
amino acid topology: « kind [ of straight chain-like array ]: - feature [ of a peptide array ]: - let this 
peptide and this peptide be fragmentation The included peptide. 
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. [0062-j 

Lys Thr Arg Arg Trp Gin Trp Arg Met Lys Lys 
1 5 10 



array number: -- length .[ of 28 arrays ]: -- mold [ of 38 arrays J: - amino acid topology: - kind [ of 
straight chain-like array ]: - feature [ of a peptide array ]: - this peptide and the peptide which 
contains this peptide as fragmentation It sets in the following array and they are No. 16. Cys and No. 
33 Cys is carrying out the disulfide bond. 
[0063] 

Array: Lys Asn Val Arg Trp Cys Thr lie Ser Gin Pro Glu Trp Phe Lys 1 5 10 15 Cys Arg Arg Trp 
Gin Trp Arg Met Lys Lys Leu Gly Ala Pro Ser 20 25 30 He Thr Cys Val Arg Arg Ala Phe 35 array 
number: length [ of 29 arrays ]: - mold [ of 32 arrays ]: - amino acid topology: - kind [ of 
straight chain-like array ]: -- feature [ of a peptide array j: - let this peptide and this peptide be 
fragmentation The included peptide. It sets in the following array and they are No. 10. Cys and No. 
27 Cys is carrying out the disulfide bond. 
[0064] 

Array: Thr lie Ser Gin Pro Glu Tip Phe Lys Cys Arg Arg Trp Gin Trp I 5 10 15 Arg Met Lys Lys 
Leu Gly Ala Pro Ser He Thr Cys Val Arg Arg 20 25 30 Ala Phe array number: -- length [ of 30 
arrays ]: - mold [ of 47 arrays ]: - amino acid topology: -- kind [ of straight chain-like array ]: - 
feature [ of a peptide array ]: - let this peptide and this peptide be fragmentation The included 
peptide. In the following array, it is the length 36 of an array, and they are No. 9, No. 26, and No. 35. 
No. 9 of the peptide which has Cys Cys and No. 26 Cys carries out a disulfide bond and they are No. 
35 of the peptide of the length 36 of the above-mentioned array. No. lO of the peptide to which Cys 
is the length 1 1 of an array and has Cys in No. 10 Cys is carrying out the disulfide bond. 
[0065] 

Array: Val Ser Gin Pro Glu Ala Thr Lys Cys Phe Gin Trp Gin Arg Asn 1 5 1 0 1 5 Met Arg Lys Val 
Arg Gly Pro Pro Val Ser Cys He Lys Arg Asp 20 25 30 Ser Pro He Gin Cys He 35 Gly Arg Arg Arg 
Arg Ser Val Gin Trp Cys Ala 1 5 10 array number ~ length [ of 31 arrays ]: - mold [ of five 
arrays ]: - amino acid topology: - kind [ of straight chain-like array ]: - feature [ of a peptide 
array ]: « let this peptide and this peptide be fragmentation The included peptide. It sets in the 
following array and is R01 . The arbitrary amino acid residues except Cys are shown 
[0066] 

ArTay: Lys R01 R01 R01 Lys 1 5. 

[Translation done.] ~~ " ***" 
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[0016] l^io^rffitc J; or^tixs^rf - K«<jc 



5 

Kmnm®ft ( 5 - 7 8 3 9 2^& 

148297*Btf8) . £*l#f7. 8. 9&tf3 1<0 
7 5 y IS!5!l£3rtft^T* H . *<wm*t:lt*ff)m 
m& <mii¥5- 14 982 9 6^8) . KWrl 

oT^i^syisffi^rtft^rf-K. -ewiss 

*^{«<0^* (^13^5-1482 9 5^4^) . 
K?«#^2 2a>S>2 6. 28, 2 9tJj:V3 0<7)7Sy 

<*im i 5-9 2 9 94^8) T*ft. mBr^T^ 

vm?m£.¥f®zti&tsmt lthl eke. »>m 

iSSfrfc LTte. 7 S 

ft. 

[0017] z<Dwmmmu. i&wmnzx o& 

Sk rt7-fe;WH ho-^H. S/ny7M. ifc 
»L ^^{ciDX-r ft i fc . &SfcJStT&*J 

*f=J: DH^fta*. {fcSlkg3fc94«£<i:«>l Oju 

fr< k i> i o m g*>9te-egnwfcift$--cs ft. 

[0 0 18] &fcl^£^LT£^HH£f¥L<iii»B 

•fft. 
mil 



(4) ^i8¥7-278011 

6 

<*fi2 2 0~2 8 0 g<D»M *?-(Wistar)&8ttt7 7 
h (B*SLCtt*^ffi|A) i*fl^fc48 ( 11*6 
~13E) fc^WTttJBU:. 
2)iSSfcfri£ 

^h*"^** (Xftft&ttH) 1. 3mg/kg 
i. p. TffltU 0K(=I^LfcSSS-^L-cm2^ 

asL^ja^masr^fflj^^ < admits) vm 
«u mmmmw oi<mm#m) tawm* 

Tii, A-yri/yy (irf-mfflDMR) o. 5 jug/ 

[ o o 1 9 1 tfetKK 1 1 m-mmiz X OSSit 
L£S#i#-5§- 2 6 <?y<Tf - h> is, &Mm&m&Mm 

<;*£®EaS) fc»»U 0. 5ml/rat<7)Si}^ 
20 tT^8li»Krt^N'y7P^>1ft-^2^l5fcS4L. ** 

£<03»<Ote*«. ^lt^rfttJOTfcft. £1*6 

•fe'J^iO^rcfcftCi:*^^^. ffi. A&t^r 

30 feflfc. 
[0020] 

[mi 



(5) 



tt * m «b 




fttt 




£ 3 ft £ ft 




13 


-135±18 




i 


9 


-64±12* 




0. 5 


8 


-67±30* 




i 


6 


-33±13** 



8BFF7-27801 1 



8 



m 

1) A»4>«<fctt. mg/fcg 



[OO21]i8I*0»2 

i ) wmm 

mt2 2 0—2 8 0 gO«M X^-(Histar)^Stt5>/ 
h <B*SLCaa>A,!»A) iSf^t4» ( Iff 6 

-9E) izmmmtt:. 

SftOfcTfcM V Tvy-XsJ -)V ( B Wb^S ) 5 /t g 
/kg/miniO. lml/mintfJSteTiSg&A 

i/cn*u (##m tm-omtzx m 



30 



m-iKzt m% % mm 1 1 m-^imtx *>m 

Liz. 

ZcomiO&HMZ^ m2£5frttti*)TS>&. m.2is>t> 

[0022] 
IM2] , 



ft * X ft 


m & 


ttft 


Uttmn (#) £SftftOJMkft UV) 




1 


2 


3 


4 




6 


£ a * it ft 




9 


-M±1 


-4*±M 


-ft±U 


-111*11 


-lll±ll 


-1!T±1I 




l 


6 


•dbttM 








-ltfcfclfi 




invm*<ift 


12 


6 


-$±7* 


-1I±M 




-51*11 


-Il*±15 


-U4:tll 




IS 


7 


-4±5*l 


-H±M 




-ll±14tt 


-JS±Utt 





[OO2 3]f«i*0|3 



(6) 
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1 0 



1) 

flc£2 2 0—2 8 0 g<9»M X?-(Wistar)&8ttt7y 
h (H*SLCttA^»A) Sr. m%tz6m ( 1S¥5 

sm&mv-'^y (B*mmm) o. 5mg/ 

kg/min£0. lml/mi n(^|^1?MtAL 



*3)§BIH&* 

[0024] 
*10 [^3] 



» ^ m ft 




mn 




1 




3 


4 


S 


6 


4 » * tt tt 




9 




-ll±J 


-111*11 


-IH±M 


-IW±II 


-111*11 




I 


8 


T±M« 




-»±ll«l 


-tl±Ilt 


-1II±1H 






IK 


6 


-n±» 




-llt±ll 


-1H±I1 


-m±it 


-m±ii 




1.1 


6 


-II±I 




-in±h 


-l«±lf 




-111*11 




1.1 


5 


-l±»» 


ii±itm 


-IJ*UI 


-IIT±U 


-III±U 


-m*4i 




IS 


6 


-|±Mt 




~i±lim 


-4I±!IM 







i) azotttau 

[OO2 5]fiSi*0l4 * 

fc. 30 

68»0>CD (SD)X0>?yt> (B*SLC*^)« 
X) <0Wtt$-fflW JitJj:lfjS$-i!H^t:-ett-e f fi4Sf 
(lf¥5E) lc4HtTfl!JBLfc. 

2) iS!Sttr£ 

kg^»? 1 0 00. 2000fcJ:t^4000mg 

»jb* <±»SB£&i!) t*»u fltai ooga^») 

5-U &ttStt£iSi*L;fc. 40 

3) asms* 

"B<c»*^J:dfcr. d^r^-K^ l00 0mg/kgt> 
ilf 2 0 0 0 m g/k g<O®teT8^L^£JEt0»»i 
m>L>h.%fr->£:, Sot, i^rf-FOLDSO 

2ooomg/kgtLh-c*»). mmmt>z&» 

[00261 

[*4] *50 



m * 

(■!/*!) 


*&ta/«a 


it 


H 


0 


0/5 


0/5 


1000 


.0/5 


0/5 


2000 


0/5 


0/5 


4000 


5/5 


5/5 



[OO27]##0U 

fg£*0. 9mlCiiL 0. l«£?)JgirCpH£ 
2. 5fclfi&U ^iWRw^^rvy (y^-rtt 
I?) lmg^aaiDL, 37t;r6lWlI*#J»Ui. & 

wo. i«^<o*Kfl:i-h'j'>A'CpH^7. ofcn 
8oreio#iaM&LTBS^«SH*\ iaa 

fci&SIU 15. 00 0rpmT30#fai4>$H8IU 

j§ffl&±i»£#fc. -ro±m o o/j i £TSKy/K> 

DS-1 20T (mV-itS) £fflV*fcm«ffc?ov 
-f -taW. 0.8ml /#<9iiBffCiSft&A 



(7) 
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1 1 



1 2 



moimo. 0 5%tfa (hV7t\s*BW8i) *;*y*ymmztt%^wiM-TA><7*>4*>mz. 

5%TFA*&ts2 0^6 0%?>T-th-h , J)U<r>yy fmt LT^hO^>A^BI (7r/l/7y7LKBK 

S'XV HTSajL. 24-2 5^SfcJ§aj^6H^S- -f^f ?/ny-^) tg^tS. <5C^T^^lii$- 

K^sa&Lfc. z<7)&mn$2% (w/v) <oi§ ir^y^yi-Srtr^f-H^ATS kt»»U c- 

mv®m*.£.mmi. hstsk»ods- i 2ot *jst s jw^t s yfts^ofiM^i&i-f & . «o*> 

(*V-«^) fcfflvvfcig&fctt^nvl^^-fc 7Syiai5d<?)C-5feSi8A^2SBt1Bl-tSFi«oc-T 

«t. o. 8m i /ftn^xwmx®. 1 0^130 . ;^-yi«|7Kit*l*roffiC-^ar5yi»^LT® 

05%TFA££tf24%7*K^U/PtmU Bi^@^$iX^T^-yoBtt«gT5>Wl^fc^-y 
*>3 0#iao. 0 5%TFA££tr2 4~3 2%tf>T-fe 10 T'J y^S-ttt:. HTH«cLTJI«^^ 5 V. MJ 

h-hV/wryiSxyhX-miKL. 3 3. 5-3 5. 7h7r^ WSX 7x^/l/T7->£@ 

5#^fc8aj-f *B#**ft*>*:. isimft* 2 50 jgu:. ^sbots j mm vrv y^tf&ju mm 

JBSttMkU "t7*Kttl. 5mg^fc. <V7$JmWfflcrK71~vm*&JlLZtlK&. 94%T 

[0 0 2 8] JJE<^T*K£6NlgBrCMc4H»U FA, 5%7x/-/K fcitfl %x^yj;>r-;Wp^ 

T5 /KJttrttefflvvngiStcJ: 07$ 7K«j£S-#lfr *4iWK?T-fe h7S **i->immmm£tix 

*4*isA7-J»X$M) £fflwc2 5[5|?)XFvy#8l -fciO^Tf-KS-fgSiU <r<7)}g?K£i§J8U SSSL 

£fT*V\ 2 5ffl07$78S2<Dffi?!l£tfc£U:. £ X. «ttYm**Mt. 

fcDTNB [5. 5-&+*-VX [003 1 ] 1uiE^7^Fi=OUT7$7I^*rlf-£ 
■ivf- 7vF) ] »JHvx^^^7 -r Fl£^ft*r8; 20 JHwtSiSfc J: 97$ yffis8Wc£#*r U 1 0 

[r-fjx^^/w ^^T-sxhu- (Analytical b <n>7$.;wsmz&?hzt*imLt:. 

iocheiistry ) . SB6 7&. &4 9 3K. 19 7 5*F] [0032] 

fci 0 ^'x;i,7 -r fc £«g W;. [HSfcW] mzmimttLXZeyffim:* t>£3m& 

[0029] *tf)*S3L £«KV*F»i» 25ffitf>7$ -?Jtft«fc§i!»*4#. C<^M8l±mT<O0!fc|iR^$*i 

7lt^S*»^0. 3#Bt2 0#Bco^7.T^y«S £t,<DTl*S:V\ 

2^7$ 2 o#b<^xt^ saw?* (TysssgiatiS) lmic, mm 1 ti^-w 

y^*^c-3saigfflfc:5ffl<oT5yit*«'enew^ ^mizi*)W&LtMm^2 6(^r^m^img 

ut. i»>i#^2 6or5yia!J«i$-^rLTv^c:t*{ fcitflsfc^ a (seettmi^i) 9mg<rms 

iH2£*ut. 30 t^PJJIt. *8ft7h y>A OfOftaatOSSItS) i$J: 

#^W2 tf«is(W3ia^!tc^tui)-epH^7fc^KL. r 

h actors ( 7.r^y7L k ba^ ^ir? iais&u s&t j: oimi Tor yTM&mt, a 

/uS'-aS. LKBBio lynx4 170) £JH »ffl^t^E^I$-SB§L<:. 

w ^n- K^fc i sawcr* k^j^ [ v> -7- mw2 

mirfr - v*h if * - • 1 (Jo aatffl* imit. mm2tm-<vtj 

urnal of Cheaical Society Pferkin I ) % 5 3 8 X 01?^ UtffiWS^ 1 0 W<.7*f - F»5fc 1 0 m g 

1 981^] fc3fc*VYCCT*- Ffcifo^idfcLT iJit^D--?^^ h (ftftttatE^ttg!) 49. 5m 

[0030] 7S>WS8££9-7>M-l^;Mh*x S!) 0*»?BrCpH^»7fc^L. ^fi«||U ^ 
#/M*-;pa-c«aLfcT$ 7K [WTF»oc-r 5 7lf 40 t J: •) 1 m 1 ToA-f r/MStr^L. «te«QSL. a 

*^iiFioc-®t«or5y||<o^ (Wx.tr. f»c-t »ffl<^t«&gsi$-®tL>t:. 

fcffl^/!. ^Tf - K«£8i£tSfctf>fc:C -3|dg^)TX * [0033] 



K^#^2 6<V<7-^H 



30. o 
19. 8 
28. 0 
2. 0 



10.0 (mg) 



(8) 
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13 



14 

2 



mm i tm-*>mtz£ ow&it&m^ e<^ 

[0034] 

imiom} omt<wimLtitis*). z.<mm 10 

<o?*>h. ( i ) m&tixrfmmwj:^. 

( 2 ) mm#i> o . *tnr«ttr , *m&*x'%%% 

(3) ^rf-Ktttt»Wfl*iM-**>T\ saHtfcSO 

[0035] 
[EH*] 

EWI -1 20 
E*!kD£$ : 1 1 

Sfflcom-.TSi/m. 

V r- k LX&&<.7+ K . Ta!S5«{CtJ^-C . R01 

fctcys fcBKffitorsyggsafcSH-. 

[0036] 

m-. 

Lys R01 R01 R01 R01 R01 Gin R01 R01 Met Lys Lys 30 
1 5 10 

KW*^: 2 
E0k>>&$ : 1 1 

> Y t LX&tt*.T* K . TaSffl fcijwc . R01 

liCys £6KttS<9T$/K8a$-is-t. 

[0037] 40 

Lys R01 R01 R01 R01 Gin R01 R01 Net Arg Lys 
1 5 10 

msm^ -. 3 
mmcn&it 6 

/^hfcLT&tr^T^-K. TaEJOKfcWC. ROI * 50 



*»icy S m<m<?>7$smmi:7i?t. 

[0038] 

Arg R01 R01 R01 R01 Arg 
1 5 

wm%-. 4 

S54<^$ : 6 

h^os;- : mm. 

^yhbtxists^T^v. rmmiz^x. roi 

JiCys m<&M<07$smmt:jFr$: 
[0039] 

Lys ROI R01 ROI R01 Arg 
1 5 

sm^ : 5 

S9«Oj|$ : 6 

?*>YtLX%tS'*T1-V. TaBJ^teiSVvC. ROI 

[0040] 
K#|: 

Lys ROI ROI ROI ROI Lys 
1 5 

worn -. 6 

&m<0%2 : 6 

LX&tr<T1- h* . TES5!lfc:t5V^T, ROI 
liCys £&<ffi©<OT$y'iggffi£^. 
[0041] 
EH: 

Arg ROI ROI ROI ROI Lys 
1 5 
Wm^ : 7 
ffiaitf)^ : 5 

h^oy- : mm. 

y*>YbLX$sts*.7*K. TWSmiZ&WX. ROI 



(9) 
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1 5 



1 6 



[0042] 
EM: 

Arg R01 R01 R01 Arg 
1 5 

sm^ : 8 

EM?>£S : 5 
EMtf>S:T$/ig 

EMoas^r^-F 

EM4>#t£: £«^TfK» *JJ:tfi«Kcrf-Kfc75 
^>hkLT*tKCrf-K. TsaEMfcfcWC. R01 

JiCys £&<tfg^7$yB&BS£*i\ 

[0043] 
EM : 

Lys R01 R01 R01 Arg 
1 5 

wm^ -. 9 

EM<0£3 : 5 

EMOSiTS/K 

FtfOx'- 

EM4*HB(:17*-F 

tffl<tfm : dcD^Tf-K. fcit^I^Tf-F*?? 
^OOFfcLT^tr^T^F. TEEMfcfcVvt. B01 

[0044] 
EM: 

Arg R01 R01 R01 Lys 
1 5 
EM#-f: 10 
EM?>fi3 : 6 
EM*>S:T$/& 

h,ifo^*- : mm. 

EMtf)#ffl: dtfx^Tf-F, iJitAroy^T^F*?? 
/*>FfcLT£tr^7-?-F. 
[0045] 
EM: 

Phe Gin Trp Gin Arg Asn 
1 5 

ems^: 1 1 

Wlcr&Z : 5 

sm<rmm cko^-t^f. tutf-ro^rf-Fit?? 

y F t LT&tf^Tf- F „ 
[0046] 
£91: 

Phe Gin Trp Gin Arg 
1 5 



: 1 2 
EM<7>fi$ : 4 

EM?)ffi: r$y& 

F#Oj/- : 

: ITf-K 

[0047] 
EM: 
10 Gin Trp Gin Arg 
1 

EH#*: 13 
EMOSS : 3 

EMOS: ts/k 

EMtf>*l»: -T^T^F, tJit^icO^^K^^^ 
^^FfcUTStf^T^-F. 
[0048] 
20 EM: 

Trp Gin Arg 
1 

EM#*r: 14 
EM*>£3 : 5 
EMOiB: T5yR 



EM**«5 



30 [0049] 

EM: 

Arg Arg Trp Gin Trp 
1 5 
EM#^: 15 
EM^SS : 4 

em<^?: rs/m 



*vT?-F 



i^Tf-F 

em<o*i»: .rtfKvrf-F* fcitf-r^r^F*:?? 

7* > F t LXift^Ti- F . 
[0050] 



Arg Arg Trp Gin 
1 

EM##: 16 
EMtf>&3 : 4 
Efltf®: 

^Tf-F 



FjKos;- 
EMosffl® 

50 EMt^rta 



(10) 
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17 

[0051] 

m-. 

Trp Gin Trp Arg 
1 

mm : 1 7 

EfllOfiS : 3 

[0052] 
K^I : 

Gin Trp Arg 
1 

sm^: 18 

K*l*>£$: 6 

htfDi?- : MMR 

: vl^Tf - K . isXlfZCD^rf- K £ 7 5 

[0053] 
EH: 

Leu Arg Trp Gin Asn Asp 
1 5 
KWI : 1 9 
K£ltf>g$ : 5 

fi?]<7)#a : <I <ry<a-& Y . tsXVzn'ir+Yi:?? 
7*VYh VXists^T^r Y „ 
[0054] * 



18 



10 



*E51 : 
Leu Arg Trp Gin Asn 
1 5 

mm^i 20 

*0« V Y t LXistS^TI- Y. 
[0055] 

m-. 

Leu Arg Trp Gin 
1 

ffiWr: 21 
E?l<0fi£ : 3 



** > Y b LX4£tn7 J f- V . 
[0056] 
EM: 

Arg Trp Gin 
1 

S5«l#^: 22 
BSflO&S : 2 0 

r-*0^-:E®# 
30 BMOHR: 17**1* 

(O Cysi: 1 9#tf) Cys*^*;*;^ -f Kttd'LTV^. 
[0057] 



Lys Cys Arg Arg Trp Gin Trp Arg Met Lys Lys Leu Gly Ala Pro 



1 5 
Ser He Thr Cys Val 
20 



10 



15 



tm%t"f : 23 

: 2 0 



?*>Yt LX-kts^.71- Y . TaKJttl. vcCys* 
* [0058] 



Lys Cys* Arg Arg Trp Gin Trp Arg Met Lys Lys Leu Gly Ala Pro 
15 10 15 

Ser He Thr Cys* Val 
20 



(11) 
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1 9 



20 



&ffl<0%% : 2 0 



CO Cysfc 1 9«<0 CystfvoU^ -r K*S£LTV>£. 
[0059] 



Lys Cys Phe Gin Trp Gin Arg Asn Met Arg Lys Val Arg Gly Pro 



1 5 
Pro Val Ser Cys He 
20 



10 



15 



: 25 
E5!10>&$ : 20 



y*>hbLT&ty<.71-V. TEffi#Ifc*HvcCys* 
[0060] 



£$11: 

Lys Cys* Phe Gin Trp Gin Arg Asn Met Arg Lys Val Arg Gly Pro 



1 5 
Pro Val Ser Cys* He 
20 



10 



15 



smm^ : 2 6 

&ffl<7>&2 : 2 5 
r-*Oy- : E®« 



tf> Cysfc 2 0#C5 GtsifiifXfr? * KIS&LT^S. 
[006 1 ] 



Phe Lys Cys Arg Arg Trp Gin Trp Arg Met Lys Lys Leu Gly Ala 
15 10 15 

Pro Ser He Thr Cys Val Arg Arg Ala Phe 



20 

27 

11010*113 : 1 1 
r-tfnx- : Wm& 

[0062] 
■99: 

Lys Thr Arg Arg Tip Gin Trp Arg Met Lys Lys 

15 10 

&l*9:28 A 



25 

ASS»|tf>fi3 : 38 



^ y h i: LT^tKW* H . TSSMfcUst vf . 1 6 
#C0 Cysi: 3 3#tf> Cysfctf^X/W:? A Hlg^L-TV* 

[0063] 



40 



mm^: 29 



Lys Asn Val Arg Trp Cys Thr He Ser Gin Pro Glu Trp Phe Lys 
1 5 10 15 

Cys Arg Arg Trp Gin Trp Arg Met Lys Lys Leu Gly Ala Pro Ser 

20 25 30 

He Thr Cys Val Arg Arg Ala Phe 

35 

♦50^53?!l<Ofi3 : 32 



mio^ 



(12) #§SPF7-27801 1 

21 22 

* ^ y h t LTMf^r^ h . TiEEyiJicfcvvc . 1 0 

m<r) Cysfc 2 7#tf) Cysfc**^;^ 4 h*|££LTV> 
.KWTf-K. tiXVZOIT+Ftyy* [0064] 

mi-. 

Thr He Ser Gin Pro Glu Trp Phe Lys Cys Arg Arg Trp Gin Trp 
15 10 15 

Arg Met Lys Lys Leu Gly Ala Pro Ser He Thr Cys Val Arg Arg 



20 



25 



30 



Ala Phe 



KW^: 30 
ffi#|tf>fi$ : 4 7 



sm<»mi 



**>g$3 6-e&oT9#, 26*. RV35mtZ Cys* 
^rrS^Tf-r-*^ 9«<9 Cysfc2 6#«D Cyst^y'X 
fr7 < r-'SS-&U JJEffiflc7>S3 3 6«0^7-^r-'tf)3 5 
Cys#. ffi5!l<^S 1 lT&oT 1 OSfcCys*:* 
^ -*h*<T+ K<0 1 0 C»skifii?ZA,y KJS£ Lf 

rx>bblT1tty<>71-\:.Tm5ffllZiS^X.8mx [0065] 

sm-. 

Val Ser Gin Pro Glu Ala Thr Lys Cys Phe Gin Trp Gin Arg Asn 
15 10 15 

Met Arg Lys Val Arg Gly Pro Pro Val Ser Cys lie Lys Arg Asp 

20 25 30 

Ser Pro He Gin Cys He 

35 

Gly Arg Arg Arg Arg Ser Val Gin Trp Cys Ala 
1 5 10 

★ ^yhfcL-T^tf^T^K. TSffi^KfcVvc. R01 
« Cys£& < ftStf>T 5 JWmZ^-f. 
[0066] 
30 mi : 

Lys R01 R01 R01 Lys 



: 31 
mi^M.: 



miowm 
mm® 



mm. 
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5/113 
5/117 
7/06 
7/08 
14/47 
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mmm mi m. 

&g\\\wmi&m5-\-& mem 



<72)|fci#g 5f5£ m= 

mawmmamms-i-si mmm 



